Estrogen and progesterone affect cocaine pharmacokinetics in female rats.
Several studies have reported sex differences in behavioral responses to cocaine whereby females display a greater degree of locomotor activity. Fluctuations in estrogen and progesterone during the estrous cycle have been postulated to underlie these behavioral differences. In this study, we tested the hypothesis that hormonal replacement (estrogen or progesterone) in ovariectomized rats affects cocaine pharmacokinetics. We found that estrogen replacement did not affect cocaine-induced locomotor activity, but progesterone attenuated locomotor counts in comparison with control groups receiving only sesame oil. Estrogen, however, decreased brain levels of cocaine and norcocaine 30 min after cocaine administration in comparison to the group-receiving vehicle at that time point. In addition, in progesterone-treated rats, levels of benzoylecgonine and ecgonine methylester were higher at 30 min post-administration than at 15 min. No changes were found in blood levels of the metabolites. These findings suggest that while progesterone has an impact on locomotor behavior, pharmacokinetic effects may have a limited role in mediating behavioral responses to cocaine.